OCV-I 
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AUTOSATIS CODINC 3AK0 

Laon LukaszewiestHarsaava 

S0^^MAR^ 

Soae propartiat ara daBcrlbed of the autosiatic coding system - 
SJLKO for oeala digital oonputera X^Z and ZAE lI.Thls aysten 

eoaaidara a raaga of specific features of the machines ,as for in- 
staxtee tflzad-point arithmetic »and contains logical operations on 
aachlaa vords*Vhila designing SAKOtOna tried to obtain a aufflclen* 
tly effective system for the elimination of machine language prog- 
ramming almest in the whole field of numerical and logical problems. 

la ewmeetlOT with the growing need of new programs for electronic 
digital machines, the use of automatic coding systems is especially 
helpful. Their purpMe is an essential shortening of time for prepa- 
ring prograna with the assumption that the method of solving prob- 
lems is known.Out of systems used nowadays the most known arc FOH- 
TRAK.MATH-MATIC and MAUClli-SriSR AUT03DUIH0 SfSTKLi.But the use of 
them is still limited. For instance, in problems containing logical 
operations, when the need arises to use the internal structure of a 
word of the machine the above mentioned systems are not the most, 
suit able. Moreover, in some systems the effectiveness of the object 
program is not great, and therefore, they are not economical, especia- 
lly in often repeated programs. So, automatic coding systema used at 
present have genez*ally a helpful character for the basic system of 
machine language programming. 

The Autometlo Coding System SAKO was conceived as a basic system 
which would make the programming of numerical and logical problems 
In the machine language rather unnecessary. Although, instructions 
written in SAKO may be relatively easily used Jointly with machine 
instz^tions written in the System of Symbolic Addresses - oAo.thls 
need is rather exceptioxial.In fact, the purpose of is to be the 
medial step between SAKO and the real language of the machine. It la 
also foreeen that the creation of Problem Languages will be b'^sed 
on SAKO. 

The basic assumptions which were taken into account while designing 
SAKO are tbs following: 

1. This language should take advantage of all machine pos ->1- 
bllities and cover the full field of numerical and logical ap.)lica- 

tlons. 

2. The resiilting object program ought to be as efficient as 
possible conesming the time of performing it, and the occupying of 
place in the machine storage. 

3. This language ought to be as easy as posaible in rho prog- 
ramming, and Independent of special machine features. 

It is caay to state, that the above mentioned points, e 9 pe>ciaily the 
first and the third one, represent opposite tendocioa.SAKJ reprosentn 
a certain compromise in which, however, the first two points are clea- 
rly given pr^ity.ln spite of this, as we shall see later, JAKO is al- 
most as general and easy in use as other above mentioned languages. 

In general, it seems that the practical realization of the full/ uni- 
vewsal langxuige,as abstracted from every individual machine feature, 
will always lead to compromises to the disadvantage of a fully eco- 
nomical use of this machine. 

\ 
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fh» fM9| «li|i^Mt''ii 
or AoC'iHiiiL^flftMN^ii^ 
roetlom^wwt 
j^lne^plO’S 
of difforooetfo- 
doneloo t^o 

flcult to 
the futttz^. 

The dif f ereaaetiio 
nee should not. h#' 
and reseei^lifflOie 
einplleity in iiiKiaii|f ^ 
guage to «Bot-hor ^eii> il^^: 

the oturAng point 5'^^? 

In the present % •deoffiTlfill firi 'im^ 

features are 

sjstens of eosaoa m 

well as the way of ukiig sge^rei^nipi 

G2KSRAL STRUCTO^ 9km».. mtsmmwmm ■ 



Programs written in the SAi^ language are maie m e# m set of 

ceS. 

We hsTO eeweral dlffirent ^pes^ of SSKO :Sentiinnes;..:eftrh-ef''iriiith 
a definite form '^d wmmims^maA tbm jgm >q^ :im -cmulk^^ 
number of rules*fherefere SM$ is a fenial|.^s«d 
The Inforaatlofi preeessing 'performed by the amirhlne eonsists' if 
basic stages: 

- introduelng the program into the machine 

- proeeesing the introduced program by the machine 

^ 

Prom this point of view we ^wide all the SARO sentenoem iatb the 
following categories: \ 

.. J^ i P^^ARAT i lOyS ** they giwe information on tho atructure of 
the program and determine tho meaning of the aynhols uesd.fieel«nk«^ 
tions perform their role mhile introdueiag the program into t|m ■»% 
chine *but they are omitted while the . program . In' being perfermedT inr 
tho machine. ■ 


forming tho progrem. 


• detormino the work of tho machiao whdle 


COMMENTARIES - havo only an explanatory charaetor f or JIdlli 
prograiiuner»and they are omitted while Introdueii^ aa sell as peif^^ 
ming the program by tho machine* 

The list of SAKO declarations and instructions ds glwon on a stpsTm-' 
te table* 

One ought to differenciato tho sequence of mriting iaatmetions Ig 
a programmer from the sequence of perfomiog then by thedfgtilfll^^ 

They are in general differrat* 

The sequence of writing ihstruetions corresponds to the sequsnes of < 
Introducing then into the machine* 
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The sequence of performing instructions is determined a.s follows: 

- the first instruction performed by the machine is always 
the first instruction written in the programt 

- after hnving performed any one of the instructions which 
ia not the control one, the machine takes the next instruction, i.e. 
the' nearest in the written sequence, 

- the transfer to an instruction which is different in se- 
quence may take place, only after a control instruction and conditions 
being fulfilled, and in a way determined by su?h an Instruction. 

The last sentence written in a program is always the declaration El>D, 
which signalizes the end of introducing the program into the machi- 
ne .The Instruction STOP is last to be performed, and it signalizes the 
end of the executing of the program and the stoning of the machine. 

Bigger programs written in 3AK0 must be divided in CIIAPTSilS which, 
together with the corresponding data can be included simultaneously 
in the internal machine storage. 

The SfhTAX of SAXO sentences is the following: 

The sentences SAXO may be built out of following characters: 

1. Latin alphabet containing 25 letters A,....^Z 

2. - Olgits C^.*..^5 

3. Characters of operations and relations - s > 

4« Separating characters . , i ) 

5. Space / space between characters/ 

The above given characters are available in Creeds Teleprinter^ 
moreover, characters and were obtained by a change of types 
and . 

ffe call some character sets having a determined structure /with the 
exactness up to space/ a it pres s i o n s .and we ascribe them 
indlvidutil meanings .For example: 

- numbers, 

- variables and functions, 
arithmetical and Boolean expressions. 

Vie call some determined character sets / with the exactness up to 

space/ _P b r a 3 e s of the 3AK0 language. For example: 

• <? 

RBAD 

NEXT 

I P 

Some character sets built freely but with a synonymously determined 
beginning and end we call texts . For example: 

- commentaries 

- texts for writing on the output together with computing 

results. 
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LIST 0? SEJJTLliCiiS 3AK0 


1 . Declfirations 


1. 

2 . 

3. 

4. 

1^ 5» 

5. 

7. 

8 . 
9. 


CHAPTER: naae 
BLOCK: liot of blocks 
STHUCrURS: list of blocks 
TABLa: naoo 

gag a GHA L: list Of variables and blocks 

PAHAidLTEri SCALE n. . 

language 3AS 

LANGUAGE SaKO 

END 


c;. Control Instructions 


1. JUMP TO cZ 

2. JUMP AOCOHDINC TO I: list of labels 

3> GO TO CUAPTEfi; naae' < 

4. IP A-B: .OTHSWAISB ^ 

5. IP A 3 ; 0^ .OTHERWISE f 

6. IP OVERFLOW : U. .OTHERWISE J> 

7. IF KEf tv t o4 .OTHERWISE J5 

8. REPEAT PROM = Q/c)!) 

9. STOP 

3. Dxnia Instructions 

1 . REAP DRUM PROM I list of variables and blocks 

2. '.VHITE DRUM PHOH I : list of variables and blocks 

4* Input-Output Instructions 

1 . . READ : list of variables and blocks 
2 * read LINS : name of block 

3. PRINT fn.m) : list of variables 

4. PRINT LINE : naiae of block 

5. PRIST WORD t list of variables 

6. TEXT : 

7. TEXT LIRESA: 

8. SPACE ti 

9. LIKE ru 

Arithmetical and Boolean Instructions 

/? = B ^ • ' . ’ ' 

/I SB 

SET SCALE IV ' 

CBANGS SCALE PSOM n TQ kku. : list of Variablss 

and blocks 


1 . 

2 . 

3. 

H ?osijiofJS> 
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6 •* SubrmtlBts 


1, SUBHOUTIiii: ; /list of results/ = none /list- 

of argunerits/ 

2, /list of results/ • nsnio /list of ergunerts/ 

3, SUBSTITUTE ; name /Hot of nrguaentr:/ 

4 , RETURIi 


Indications 


■y\, ')n. 


natural numbers 
variables or expresaiono 
natural variables or nu:abera 


labels 


Approved For Release 2009/08/06 : CIA-RDP80T00246A011 500230001 -8 








Approved For Release 2009/08/06 : CI/^f^P8OT00^6A01^0^30001^8^ 

nm SAK® 

tteam :asf i 

ttmm «3iA 8«)qpt«aet 


tmsh SAXO M«r%Me« 
ftr* aooufiAd by a., 
wklata dataamAaaa 
of SAXO ai ati a — O ii ' la 

AXthough .tba of bwiS^l^Plt.; 

at batarocMtlty of tAiaXr otiy)i^iiaiSN»«Ai^ 
to tha foXiavliig aarata«t 


ytmaa • 

aa^Msaion ' > naiMiiataoai' 
pbraaa • in tba to^ of 
' ' a^cyroaaloa •• ayicmumta -of'’ 

In tha f ooa of m 

IhlB is an axanpla of tba instx^etioa built 
schaoa: 

P9IKX 


M.-'f ^ ^.*3 


it-:-"'' 


■'mt' 




to- ’liMi': 


'5»i 

fill 

’^asombla^e of the building of SAK0 aant^oao. .isMddaO’' i9M^' 

** ~ ‘ ' *' * ' '■‘'“"'a' J',;' ■■' 

-#v 


by 






ing rameabared by tha p9?ograwBar«olao tbe 
china* 

RwgRa^SttlAriQX OF KUitBEas IM aiMft 
1 • Xn troduct ory ranarka 

XfZ and Zah II ara binary *fixad- point oachlnaa «hleh*hooifa«d*tlii 
tha possibility of ebooaing tha ooeputatioB aeale by ■ratia mf 1 
ting tha double length accuaulator after nultiplying or bafora 
viding .i^aaed on tbesa faatores tha way of reprasanting 
and fulfilling arlthnetical operations in tAXQ ^ 

It ie neeassary to reamrk that it is ganarally noab oonafndsisi 

programming to accept the floating point arithaetie.affld ita «*■ — - . 

tion in fixad-polnt amchinas is possible by ineuis of aiilti#le^^^^^! • • "| 
routlnesiHowerartaa It loads to a serious roduoing of the apNi4 df > 
the aachlne.thls method would be contr)^ to. the first point of f; 

aoaunptlons given In the introduction, and tharefore,lt was not i»na^ ’ 
ted in 3AKO. 

2* j-gg^gygbera « 

Though the maohine XCZ and ZAM II work in a binary syatea for tbo 
majority of computing a declaal interpretation of all the nuabettt 
which arise in a program or which are treated by 4he progztue jaaf bd 
assumed* Then we accept, that ona storage ooll la needad to writ* a 
fraction number in the machine, and we iangino that this call la oom* 
posed of 12 positions* 
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In the first of them Is written the nvunber character, in thiu' n »xt posi- 
tions are placed sequently decimal digits and the point dividia.;, the 
integral port and the fraction number part , for inst i.nce: 


0 '1 . ' 3 '■ 

The position number in which the point is written is mimed de c i - 

SI a 1 scale of the fraction number. Por instance, in the above 
given example, the given number is written in scale 4 . 

The following are the basic rules for the operating with fraction 
numbers: 

1* Arithmetical operations on fraction nambers may be execu- 
ted only when both operation . components are written in the macliine 
storage in the same scale. 

2» The scale of the result of t)i8 operation on fr iction .‘lum- 
bers is always the same as the scale of both operation conpono.nts. 

3. The scale in which the arithmetical operations are perfor- 
med id determined by the instruction 3KT 3C:i.Lji,and it must be in accor- 
dance with the scale of writing all the fraction operation compoBent-o. 
In case these scales disagree the result we obtain is wrong. 

4. The scale of fraction numbers written in the program is 
stated by the last preceeding declaration PASir^IiT/Ln ICALE, 

If, resulting from the operation, we obtain more significant 
digits before the point than it is permissible in the accepted scale, 
an overflow arises accompanied by a wrong registration of the number 
in the storage cell. 

As it results fron the above given presenting of the machine 3 tortv;e 
call, we can always write, in the scale iV' ,the number having till v 
significant decimal digits before the point. However, there really exists 
a possibility of some extension of these limits as it will further 
results from this ai’ticle. . 

6. The arising of an overflow is signalized in the m-ichlne by 
, digit automatically written into a special register called over - 

flow iildlcato r.Its state, which may he number 0 or f , 
may be discovered by the instruction IP OVKHPLOV; which writes at the 
same time the number 0 Into the overflow indicator. 

The number scale written in the storage may be changed by the instru''- 
tion CHaKCE scale. 

3 . i2$®6®r.^ili2bers 

For writing an integer number in the machine, we use half of the machi- 
ne storage cell.iTe Iniagine that this^half consists of 6 positions. 

Ts.J^ Tn the first of them is written thel'number phai:anlLfl4*f in the rest - 

^ digits of the integer number, The less significant digit of the number 

is located In the last position. 

The Setting ot the scale does not influence the registering of the 
integer number. 

Operating with Integer numbers in the 3AK0 language is based on the 
following rulesa 
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1. The result of adding, aubstracting, multiplying and ralslg . 
to a power of two integer numbers is always integer. 


while dividing Integer numbers or»if at least one opera- 
tion coraponent is a fraction number while adding, substrac ting or 
raising to a power, the result la a fraction number written in the 
scale determined by the last instruction iShX ^CALS, 


3. Vrhen the integer number overflows the admitted interval, 
there arises an 0V2HPL0W like in the case of fraction nuaibers* 


4 . Example . 


The use of the Instruction SET SCALE and of the declaration. PARAl^M 
Sv ALE, besides other SAKO sentences,may be Illustrated as followst 


^et us ascume that 40i product values ought to be computed 


'^ = a,, T dw- X tQ, • A j X^ 


for the given values of absolute values smaller tl^an and for 
varying sfrom 0 every y.ci to^ . 


Che suitablo program in oAKO may be written as follows: 


K)C0M?UTlhG OFPOLiHOMlAL VALUES 

scale i 

TASLE (i):^ 

IMTECJa :K 
3jLI scale d 
=<21) V=C’ 

*-1) 

HHPii.AT Jb'ROBI K = 3/-l)0 

LlXiS 

PRIKT {C.Z):A 
P318T fe.'i) : Y 

hspeat from d: x-- ac/o.cd)d.<? 

STOP . 

END 


The meaning of separate aen^encfeis' of tM« p3?ogram la.the followdlll^t^ 


The first sentehi^. 'lie ite' b^i^ntiaryi ^iMeh' has .no 
nificance for the zam of the piOjgeamv 


-The. hfoond’ sen:te%^. isi . 'which 'es-tht>l:-£e^iS' 




the scale of readying in Into nusbere -irltten 

in the program, ' - ' ■ 


Declaration TABLE detexmines VMiwre iiar‘l)lta^v'']pdl»l!F'' 'M 
•coapone'nte of vector /9 "■’.fe 


All the given .nusibere . eilll; he ;e~|ibeigidi_ >1 

dL in accordance wd%h^ the Lately 




values. 
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th» la«tj*uotlon SET SCALE establishes the scale in which the 
folloaii^ eooptttings will run. 

The next instruction giving Y the starting value e.;ual to 
labtlled number i. . 

The asterisk on the left of the lab^l laeans the beginning of the 
cycle HSPiiAT. Generally before each label we cuat put exactly au ma- 
ny asterisks as instructions ;^DPuAT refer to this l^bel.cach label 
must begin with a digit. 

The two next Instructions cause the computing of the polynoc-ial va- 
lues according to Koruer s scheae.Ihe computing v/ili bo done in sca- 
le i ,in conformity with the lately psx’foriaed instruction a./i.’ 

Iho tluree next instructions cause the printing irt one line of valu- 
es X and y in a sequence. Por printing A there are reserved j posj- 
tiOQS before the deciaial point, and 2 after the point. This gives, to- 
gether with the point, 9 positions, for prlntint; r' there arc reserved 
11 posit ions •more over the results are rounded to four digits after 
the point. Instruction causes the transfor to the next line. 

The following instruction HiiPiiAT induces the performing of the prog- 
ram InterviUL from label 1 to this instruction in se 4 Uonce for values 
varying from OC every o.i to lo • 

Instruction STO? causes the stopping of the machine. 

Declaration K5D signalizes the end of the program. 

5. The b;||n^y of n^berg.Boolgan wgroa. 

^ • Pinery word . 

The decimal interpretation of the storage piacoo wac given above. 
However, the binary interpretation and the use of it is rearer to the 
real machine construction, and may give adaitional r.dvmtages in .-erny 
casco. 

In binary interpretation each storage cell io treated ao a not of 
positions containing one of two digits o or 1 .luch a act v;c‘ shall 
call binary word or shorter - *’ o r 4 . 

Depending upon intorprot.ation we can treat the ivor.l ao a frjction 
number, Integer number of i.oolean word. 

2, 7ractlon numbers. 

*e write fz^ctlon and integer numbers in a binary word uain._, the bi- 
nary system to represent them. 

Digit in aero position of the word detorRiuoa the oigu of t ..5 ..amber; 

0 - plus number 

1 - minus number 

In the word th« Integer end fraction part of the' number takes two 
parts itamedlately following each other, The pooit...3n n-x-f-cr ir, . hich 
the last digit of the integer part is places is called b i n i r v 
a c m JL s . 


ii 

I; 


li 

j[ 


ii 


it 


ii 

f 

i’ 

:i 

j 

I; 

ji 

I 

I 
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■m 


reproswt. th. nuiBb*r -il.575* T 


A.r'ipl 

'■■ ■i'-ii;*!' vj 


<i b«ti3*ii wMh f^mmmkr 4 

ll Iw ^ i«»w jin 

we eey that the tmatoar 1« Ijj' 'Hfinitjr 


HieMi' >, |dLj^ ; 

iWriww PPfaiw 


t.bi. <Mr bf rtiiftia, n» tmhi, ^-,! 3 *lL*!g?'.X A** 

ti^rLMfi lii?il cell with the k hectelse 

n ^ »■“* ^ *IL«I the Aiireee M^SSm 

ehimglag the »«ii^ P I* etesshpi «tth «IMMi? 

,x and kM ,we chanse the wcele of all ;fetle«ii[|g heeqptttl^e./ 

**»• blaaKf •Esale «ay he «le»ailee4 te the 
^ dccUiPatieo FARenl9i« 

SST aCALB *#£8 
PARAM?.TSR SCALE <?B 

The letter 3 written after the nuo^er deteihaiiiiBe the ieale el^aM« 
blLry i»«tructlon or 4eclaratihn; 'CaadmTt^ 

^Det.St^e^ C 4 I I 3 H ? r ' C ! 7 ' J 3 ^ ml 


2. I 3 


ScoT^t 0 


‘■"^ •' ^ i- f i'^ r V..< 

40 4 7 : 40 . iv 2 7 ! 3o ’ 3JI 


3o the numbero written in decimal scale Z t 


m ■* ’v't ''' 


in the machine will bo represented in acsle ^0 in the way given in 
the previous example. " 

■^* igtggor number. 

?o v.rlta an integer number in the m-'; chine we use only half of the 
r^rd i.e. Id bintry posit ions. ihoref ore, in one machine etoregc cell 
w« can cicjultaneoualy write two integer numbers. 
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i'he first position of the half v/ord serves for -ritin-j the i:;";i,er ' 

number sign. The last sighificant binary digit is writ ton in the Inst 
of the Ifl positions. 

•ihlle perforaing operations on integer au:.;bors, the ::;achino trer; ton 
thorn as if they were v-rritten in 30 oositions,. whore half of the .vnr.j 
containing the integer nueber wan loc 'ted in position;', frort ■ to ,/ , 

and only zeros in positions to 3." , 

4 . 

By Boolean word we understand a word whoos :li-.itn '•"'.ani _ .-..ro tx.. - 

ted as eleaents of tho two-eleaeat Boolean algebra. ..apocially every 
fraction and integer nuaber written in the m.ichine can be tr(.v ted as 
a Boolean word* 

.jC write dooloan v^ords in octal notation by pres sir.,;;: each sequence 
of three binary digits as digits fror. 0 to . 

For instance; 

77i-CiC. crc. 

represents a Boolean word in which 8 first and 8 last bits arc one, 
and the remaining bits arc zeros. 

In accordance with operations in Boolean algebra, we Introduce for 
Boolean words the ideas of i dentity and operations of the '.nx!.'; . nroduc t 
and negationS loreover . v:n determine the idea of c / c 1 e s h. i f t 1 i. y: 
of a word. The sense of these operations is the foilovviny. 

Two Boolean words /? and are identical: 

•i - D 

if and only if all digits of one word are Identital '.vit*: ty;c; corre-;- 
pondiri.'. digits of the second word. 

The result of the 8 u ni of the Boolraii wo rd s i3 /inn 

i H 0 T C- 

is the Boolean word ,i): which on every position is tr.e digit I if 
and only if the digit -i is on this position at least in one word <3 
or .1 . 

•.<© likewise deterniine the ool.oan oroduc t and nc;’.'' tlon 

'iso- ^ 'j ~ - e. 

riio result of a cyclical shift of one position to the right of tlic 
Boolean wordo 

is the Boolean v/ord /'•) .which arises In such a vva/.that ever/ .'igit 
being in the word h on position-^ in the ..ori =• on yocltior 

2*-'l .rVio ’-igil Oelxig in word i3 on position if cr.v.n ;l'f.frc Ir, word 
to zero position. 

The raoult of a cyclic shift of the word (3 of /V positl'jnxu 

is the word .arising from the word 8 by tv" tlnen o/clic shift of 
Qwq .oosition of this .vord to the right. 
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<V 0 likewise determine a cyclic shift of the word ft by N* position:) 
to the loft: 

a 6 (- N ) 

mQ can obtain a complicated Boolean exoroasiOn by cpmpoaine Boolean 
oporatlona like arithmetical ones. 

Gut of two operations in Boolean expression one performs at first 
this* which is enclosed in a bigger omoimt of paz^ntheeises.In case 
of an equal amount of parenthesises the operation oust be executed 
in the following hierarchy; 

1 . Shifts* 

2» Products, 

3. Sums and negations 

?he operations enclosed in the same amount of parenthesises and of 
tho same hierarchy ought to be executed soquently from the left to 
the right side of the Boolean expression. 

To illustrate the above mentioned rules let us take the following 
example. W'e asoume to make a Boolean product of the positions 0~$ 
of tho word d ,and positions ''■O'lH of the word c ,snd add to it ths 
negation of positions of the woz^ b .The nssult is to be 

placed in positions 2c-'i> of the word/? ,the remaining positions 
being zeroed. 

Tho above given operation may be expressed by the formula: 

•a 3 f [?/( ■ C •+ {-Dj) 0OC\0vC. 0C<L. ]]] 

One Ought to emphasize once more (that since niuabers in the machine 
are written by use of 36 digits 0 or 1,each number may be treated 
as a Boolean word, and on the contrary*7he value of the variable 
in this example is the 36 bits set •which may be trated equally as 
a Booleiui word, or as a number. 

Discrimination of Boolean and arithmetioai operations in ths formu* 
la follows frcHs the characters ~ or - » ^ 


Tho declaration BLOCK •containing always constant paramsters^detsrmi* 
nos the structure of all blocks mentioned in the list, and at the sa- 
me time •it reserves a suitable amount of storage cells for tbess bio- 
cks. 

The declaration 3.i)BUCTUR£,in which variable parameters jsay arise, 
induces the change of the block structure introduced previously 
into the declaration BLOCK, but it does not reserve any storags calls. 
A new block structure must allow its full location in ths previously 
reserved storage cells. ' 

In instructions using the block struettire always oblige a structure 
determined in declaration BLOCK or STBUCTUH^ written lately before 
the instruction. 

Example: 

Let us examine the following program interrslt 
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lull WSiiWMtfc WW- W.— - 


BLOCK (ioc); .? 
INTSCHR ' 'V, 

READ •• M 
3TaUCTURE (V.W) ^ 
READ ; * 


Tb« first dscleration BLXK detenaines the block as a vector,at 
the same time it also reserves lOQstorage cells for its component 
location. 

The declaration IIiTECER and the instruction READ cause the read in 
of Integer niunbcrs indicated as ^ and into the machine. 

The declaration STRUCTURE determines the new structure of the block 
/I and it defines it as a matrix of size ^ .This product must be 
smaller than loo, because in an opposite case it v/ould not be possib- 
le to locate this matrix in the storage places reserved previously. 

The next Instruction READ induces the read in of all elements of the 
matrix ^ into the storage etc. 

The asterisk before /-! in instruction READ shows that is the block 
symbol. 

S.QMS INPUT AHD OUTP UT lU3TRUCriQfi3 . 

1 . READ. 


The input data introduced by this instruction into the machins must 
fulfill following conditions: 

1. Integer numbers are written as a set of no more than 
five digits, 

Fraction numbers are written aa a set of no .jore than 
ton digits separated by decimal point. 

i. ^Inuo numbers are preceded by the character - 
numbers can.but they musst not be preceded by the ch'racter • . 

4, Boolean words are written in octal form and orecelcd 
by the character s , 

5. The space cannot appeap between charncterc lurking ihc 
registration of the same number or Boolean word. 

S. Deveral numbers or Boolean Viords may be Aritter. in one 
lino, but at least one space must follow every number or word. 

It Separate numbers or lines may bo provide! v<ith com.nev. tx: 
which are not read in into the machine storage. Every chriractcr oec 
beginning with a letter, and finishing with the chnrcter • or > 
will be trated as comment. The comment may occupy ti-io >v>:ole line. 

8. Every block written on an input datu fora muut be/: in 
with a new iine.^l8o after finishing the block, the writiii^ of further 
data ought to begin with a .new line, 

■*^et US assume that we have as input data of the properties investi- 
gation program of rectangular m itriccs: - 
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- Booltmn 
Thla data can ba wrlt4«n ,iii Hwi ' 


m 






matrix ' ^ t ■ - / ■ 

MATRli /?: 

- 0 . JL^ i»jf , 

MASK : -£ 7 7'l,0&0-000.0&0 




c? 


riy ■ Ai»Vi ">■- 

'ft. ':' 


Pba abO'T# j^lTati data aai^ ba spaad by 


tka"; 


RXAO ' N , M 


>1 ■ 


which wHl laduea tha raading of attBbepsiiiat*^; 

in OOQXIAUCO* ' 

4. Raad llna. 


This instruction cauaeo the raad da int-o tha :«iral^^ 
charactars aakinc. . iMpUit "lid. ^ 

sit ion of tha naaaraat' liaa-aJlSirary' dttC'Cbaii^lifd 
sed by six bits « is- writ tan in. -tha.' 

site word of the;bloc.k namad in : ' 
tions of tha word will ba *aroad»«!i^a. r!ajBl^aag'..'^' 't%a^ 1^^ ' 
at tha lina and or if thara ara no abra w^nIIi in tha 

3. Print line. 






S. 

im 


m 


r : 

Induces the writing of the llna bag^ihc fmrn tha 

position of tha nearest lina.fvery auteewaal^a 'M^l 

temined by the content of six laf a a^nifiawnt poaitiart# df S 
auccessing worda of the block glTan.Tho and of prih*W;r% id 1 
and of the block or at the character CAitRlAGl RET^R** ‘ 


The above mentioned two instructions allow to aeciapt tlKa> 
or to give results by a freely aocaptad eoda.Sha of the 
may ba the texts reading by the aachina, thair{ analysis anil f 
with the use of Boolean fomulas.and than adlting iba probed 

RgM*RK3 OH TRAH8LAT10N. 


J 1 ‘ 

>w /•J-t-W'jl 


The translator consicaness and its short time of work are isdstM! 
tlonal aspects not mentioned above, but they were tal^n •t.ArtS.a' 
while designing SAKO.At the beginning we were afraid that for istich y 
a simpla aachlna as X^^,tor wbieh was SAKO designed at fira%tha ! 
elaboration of the translator might be very dif ficult .But It i^ag^ 
red that the simplicity of X'iZ involved also the simplioity ot 
translator. This bacome quite clear in the machine Zjif II>,wM#€''da^^ 
sign Was based on the knowledge of SAKO, and 'which took into 
the needs of its translation* The translator SAKO* including 
tinea of the l/mguage and die tionnaries* contains for this gal 
less than 3.ooo machine words /one word contains two bne-add 
inatruotlons/ .Object programs given by this translator are : 
optimal. . . „ ( 
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- - m ust imr 

The translator 3AK0 was made with the use of the 3AK0 language, 
separate parts of this program were written in rfAKO and manually 
translated into SA3 language. This translation was done quite mecha- 
nical on the basis of 3AK0-SAS transfer rules. The obt-iined pro'-'rarn 
was additionally optimalized, This method considerably shortened ' 
the time spent for writing the translator. 

The capacity of SAXO language for testing such problems a 5 dc-ta 
processing Was simultaneously confirmed, 

COXCLUSIOMS 


Taicing into account specifical features of the machine while desig- 
ning automatic programming system, one may cover almost tlie full set 
of numerical and logical problems, for which this system provides 
the eitloient use of the machine, Especially including of '.eoleun 
formulas, based on miichine words construe tion.enublcs^’thc programming 
of every type logical operations, In the concrete case the system 
oAKO eliminates almost the need of programming in the machine Inn- 
gwago for X'f3 aiid Za?^ IX, for 7</hich it was designed, 
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